The protein responsible for center A/B in spinach photosystem I: isolation with iron-sulfur cluster(s) and complete sequence analysis.
The 9 kDa polypeptide from spinach photosystem I (PS I) complex was isolated with iron-sulfur cluster(s) by an n-butanol extraction procedure under anaerobic conditions. The polypeptide was soluble in a saline solution and contained non-heme irons and inorganic sulfides. The absorption spectrum of this iron-sulfur protein was very similar to those of bacterial-type ferredoxins. The amino acid sequence of the polypeptide was determined by using a combination of gas-phase sequencer and conventional procedures. It was composed of 80 amino acid residues giving a molecular weight of 8,894, excluding iron and sulfur atoms. The sequence showed the typical distribution of cysteine residues found in bacterial-type ferredoxins and was highly homologous (91% homology) to that deduced from the chloroplast gene, frxA, of liverwort, Marchantia polymorpha. The 9 kDa polypeptide is considered to be the iron-sulfur protein responsible for the electron transfer reaction in PS I from center X to [2Fe-2S] ferredoxin, namely a polypeptide with center(s) A and/or B in PS I complex. It is noteworthy that the 9 kDa polypeptide was rather hydrophilic and a little basic in terms of the primary structure. A three-dimensional structure was simulated on the basis of the tertiary structure of Peptococcus aerogenes [8Fe-8S] ferredoxin, and the portions in the molecule probably involved in contacting membranes or other polypeptides were indicated. The phylogenetic implications of the structure of the present polypeptide as compared with those of several bacterial-type ferredoxins are discussed.